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(57) MaoepeteHMe othocmtca k m3ba6hqhmk> 
oprdH usee kmx coct8b/i«k)iumx M3 He^TeBmy- 

MMH03HUX riOpOA M M0)K6T 6bJTb MCn0Ab30Bd* 

ho npM ao6um6 SmyMa M3 MecTopo*AeHnfl m 



oSprauteHHio MMHepa/ibHoro cupbR. Ue/ib - 

CHMXeHMe 33TP3T Hd 3KCTpdKl(MK) 38 CHCT 

yMeHbuieHnw pacxoAa peareHTOB m OAHoape- 
MeHHoro ynpoiueHMsi TexHonorusecicoro npo- 
uecca, He<t>Te6nTyMMH03Mwe nopoAw. 
HdxoAfiutuecfl noA 3eM/iefl ham M3BABMeHHue 
na noBepxHOdb m pa3APo6/ieHHue t noAaior 
BOAHufl pacTBop luenoMM. FlocAeAHMft npeAaa- 
ptneAbHO HarpeeaiOT ao 70-80°C m cmblumbb- 
k)t c nepexMCbio BOAopoAa. B xaiecTBe 
iMenoMM ueAecoo6pa3HO Mcnonb30BaTb pac- 

TBOP K3p60H3Ta H3TpMH KOH l46HTp3UM6ft 

0.0321-0,0546 MOAb/A. DpM KOHTaxTe He$Te- 

6MTyMMH03HUX nopOA C paCTBOpOM fiepBKMCM 

pacTBop npOMMxaeT b nopoAY m Ha nacTMnxax 
necxa nepexMCb pa3AaraeTC», BuAennn kmcao- 
poa. riocAGAHMrt BcnyMMBaeT nopOAy m yeAexa- 
eT 3a co6o& opraHMHecxyK) cocTaBAUiomyK) b 
BepxHMft CAOft. KucAopoATpancnopTMpyeT 6m- 
TyM. 1 ta6A. 



M306peT6HHe OTHOCMTCA K 06AdCTM M3- 
. BA6MGHH59 OprdHMHGCKMX COCTaBAAIOlUMX M3 
H6(>Te6MtyMMH03MblX nopOA-KMpOB M M0*eT 

GuTb McnoAbaoBdHO npM Ao6une 6MTyMa M3 
MecTopo*AeMMA m npM o6oraiAeHMM mmhb- 
p&ibHoro cupbfl. 

U6Ab M306p6T6HMH - CHMJKBHMB 38TpaT H8 

axcTpaicuMio aa ch6t yMeMbiueHMfl pacxoAa pe- 
areHTOB m OAHoepeMeHHoro ynpomeHM* Tex- 
HOAorMMecxoro npouecce. 

» 

Cnoco6 ocyiuecTBARiOT cabaywimmm o6pa- 

30M, 

B HarpeTyft(70-80°C)iueAOHHoft paciaop 
Na2C03 (0.0321-0,0546 MOAb/A) bhocbt ne^ 
Te6M7yMMH03Hy»o nopoAy (T:X=0.Q08-0.08) m 



nepeMeujMBaiOT a. reneHMe onpeAeAeHHoro 
BpeMeHM (5-25 mmh). 33tgm bhocat nepemcb 
BOAopoAa (0,004-0,04) MOAb/A m nepea 2-3 

MMH CHMHdfOT BepXHMfl CAOfl. COABPKBHHe OP* 

raHMKM b KOHijeHTpaTe onpe aba riot nyTeM 
OKwraHMfl BbicyuieHHOA npo6u. B cocrae nec- 

H8HMKOB BXOA»T C06AMHeHM» M0T8AA08 (B8M3- 

AMfl, xceneao, MapraMeu), K8T8AM3Mpyiou4Me 
npouecc pa3Ao*eHu» nepexMCM. flpM kohtbk- 
tb He^Te6MTyMMH03Hbix nopoA c paCTBOpOM 
nepexMCM pacTBop npoHMxaer a nopoAy m ms 
MacTMsxax necxa nepexncb pa3AaraeTC*. bw- 
AeAflB kmcaopoa. kotopuA BcnyMMBaeT nopOAy 
MyBAexaeT 3a co6oA opraHMsecxyio coctbba*- 
Kxuyio b BepxHMft caoA. Kmcaopoa TpaHcnop- 

TMpyeT 6MTyM. 



It 



lWJbb*4 



^ OnwTw no wccneAoeaHMK) nposoAMAM b 
TepM0CT3TMpyGM0vi eMKOdM M3 opr3HMMeCK0* 
ro CTexna. npwMeH»/ic» BepoaTHocTHO-AeTep- 

MHHWpOB3HHWtf MCTOA C nOCTpoeHMeM 

MHoroMepHbix MOAeneft Ha 3BM. B Ta6/inue 
npneeAeHhi yc/iOBMfl npoaeACHMR axcnepM- 

M6HT0B M peayAbTBTU OnUTOB nO H3B/ieMBHMIO 

opranMMecKOfl cocTaBARiomefl M3 He$Te6MTy- 
mmho3hwx nopOA. CoAep*aHMe opraMMKW b 
KOHMCMTpaTe AOCTwraeT 60% (mcxoahob - 
22,08%) npw TeMnepaTypax 70-B0°C. coAep- 
xohmm Na2C03 0,04 M0/ib//i, OTMOiueHWM T:X 
b nynbne 0,04, BpeMeHM arMTauwM 15 mmh, 
KOHueHtpaunn nepexncM BOAopoAa 0,004 
MO/ib/n. 

OpMMepI (onwT ISt 24). 25 r KMpa 
(coAepxamero 22,08 opraHMKn) noMemaiOT b 
pacTBop, coflepxaiMMM 0.0312 MOAb/A coau, 
Harpeiufl ao 80°C, m nepeMeuiMBaKn 25 mmh, 
3areM bhocrt nepeKMCb BOAopoAa (0,004 
Mo/ib/n) ii chmmswt BepxHM* caoG (kohucht- 
pai). CoAepxaHne opranMKM b KOMueHTpare 
86,28%, creneHb MSBAeneHMR oprsHMKM M3 km- 
pa 83,10%. 

(1 p m m e p 2 (onbtT N; 8). 100 r xnpa 
(coAepxamero 22,08 opraHMKM) noMemaiOT b 
pacTBop, coAepxaiMMfi 0,0429 mo/ib/a coaw. 
HairpeTWft ao 70°C, m nepeMeuiMBaioT 10 mmh, 
aareM bhocrt nepexMCb BOAopoAa (0,004 

MOAb/A) M CHMM3IOT BepXHM* CAO& (kOHUCHT- 

pai). CoAepxaHiie opraHMKM b KOHueHipaie 
38,87, deneHb M3BneMeHM« opraHMKM M3 KMpa 

71,02%, 

fl p m m e p 3 (onuT hk 21). 70 r KMpa 
(coAepxcamero 22,08 opraHMKM) noMemaiOT b 
pacTBop, coAep*3U4Mft 0,0545 MO/ib/n coau* m 
nepeMemneawT 5 mmh, aaTeM bhocrt 0,0121 
MO/ib//i nepexMCM BOAopoAa m chmmbiot aepx- 
hmm cnoft (xoHMeHTpaT). CoAepxcaHwe opraMM- 
km b KOHueHTpaie 53,10%. Crenenb 
M3BneMeHMR opraHMKM M3 KMpa 86,67%. 

npM Ao6bme 6nTyMa a paftOHe 3aneraHMR 
uipoa cnoco6 pea/iM3yK)T c/ieAyK)iUMM o6pa- 

30M. 



rop*MM* iue/ioMHOA pacTBop; coAepxa- 
iumm nepeKMCb BOAopoAa, HarneraioT b necsa- 
Hyio 6MTyMCOAepxau4yio nopoAy. TopsiMMA 
pacTBop npoHMxaeT b nopoAy. B pe3y/ibTBTe 
5 b npMcyTCTBMM KaTd/iM3aTopoB, cOAepxcamMx- 
cr b necKe t npoMCxoAMT pa3A0*eHMe nepexMCM 
BOAopoAa, mto npMBOAMT k BcnyMMBanMio He<>- 
re6MTyMMH03H0A nopoA". 06pa3yK>mMec» 
npM pa3/io*eHMM ny3«pbKM KMcnopoAa cno- 

10 C06CTByK>T BCn/IMTMK) 6MTyMd. 

npeMMymecTBOM cnocoBa rbarbtcr to, 
hto npMHeimeTCsi pacTBop, coAep*amMA 
Tonbxo oam h KOMnoHBHT (k3p6oh3t HarpM» 
0,3-0,5%) - AauiBBuA m a He6oAbUJOM koamh- 
15 CTBe. PacxoA nepeKMCM BOAopoAa npM ea hm3- 
kom ctommoctm He npeBuujaeT 10-40 a Ha 1 T 
nopoAW. PacTBop coAepxMT AHcnepcMO opra- 
HMKM M TAMHU (H3A 0C3AKOM), HQ 33rpR3HBH 
nOCTOpOHHMMM MOH3MM, T3K K3K nepeKMCb 

20 pasnaraeTCfl, m npoAyKTdM, actalumm b raao- 
ayio <t»aay, *Bn*eic* kmcaopoa* a to BpeMp xax 
b M3BecTHOM cnocoBe McnapRioTCR AerxoAeTy- 
sue opraHMMecKMe coeAMHeHMB. PacTBop mo- 

)KeT MCnOAb30BdTbCR nOBTOpHO, MdTpMua 

25 nAaHMpOBdHMR 3KcnepMMeHTa npeACTaaneHa 

B T36AMl4e. 

tt> o p m y a a M3o6peTeHM« 

CnOC06 3KCTP3KUHM 6wTyM3 M3 He^TB6M* 

ryMMH03Hbtx nopoA. bkak>msk)lumi^ o6pa6oTicy 
30 nopoA HarpeTWM boahum pacTBopoM, co- 
AepxatuMM inenoHb ahb ocymecTBAeHMa 

npOUeCCOB <^AOTai4MM M MHTeHCM((>MKaLlMM 
TpBHCnOpTMpOBdHMB 6MTyM3 C BWAOAeHMeM 

ero M3 nopoAu, otamh3K>imm^c« tbm, 

35 MTO, C UeAbK) CHMXeHMR 33TP3T H3 3KCTp3Kl4MK) 

3a chbt yMenbuJeHMR pacxoAa peareHToa m 

OAHOBpGMBHHOrO ynpOUieHMB TeXHOAOrMHB- 

CKoro npoqecca, npn o6pa6oTKe nopoA a boa- 
hum pacTBop meAOMM Ao6dBARK>T npepexMCb 
40 BOAopoAa, npM 3tom b xaMecTBe me/iOMHoro 
pacTBOpa McnoAbayioT pacTBop xap6oHaTa na- 
TpMR c KOHueHTpauMea 0.0321-0,0546 

MOAb/A. npM 3TOM 06pa60TKy p3 >VBOpOM BB- 

AyT npM 70-80°C. 



OnuT 


TeMnepa- 

Typa onu- 
Ta. °C 


T:X a nynw- 

ne 


KoHueHTpau 


IMM, MO/lb/fl 


BpeMR arw- 

T3UMM, MMH 


CoAepxca- 
mk6 opra- 
HMKM a 6m- 
TyMe, % 


06U16B M3- 
BASM6HM6 
Opr. M3 KM- 
pa, % 


N32CO3 


H2O2 


1 


50 


0,0063 


0.0078 


0,0040 


5 


0.00 


0.00 


2 


so 


0,042 


0.0312 


0,0202 


15 


20,45 


2.34 


3 


50 


0,083 


0,0546 


0,0364 


25 


30.17 


22.16 


4 


50 


0.058 


0.0429 


0,0283 


20 


40,45 


9,18 


5 


50 


0.021 


0.0195 


0.0121 


10 


0.00 


0,00 


6 


70 


0.042 


0,0195 


0,0364 


5 


44,04 


97,67 


7 


70 


0.021 


0.0545 


0.0283 


15 


32.40 


92,11 


8 


70 


0.083 


0.0429 


0.0040 


10 


88.87 


71.02 


9 


70 


0.058 


0,0078 


0,0202 


25 


31.65 


37.45 


10 


70 


0,008 


0,0312 


0,0121 


20 


57.22 


86.15 



DpoAO/ixceHHe ta6/it*uu 



OnuT 

will* » 


TfiMneoa- 
tvd& ony* 
Ta °C 


T*)K a riv/ik* 
no 


KOHLieHTDdL 


Hfl. MOAb/rt 


Bp€M« arn- 

TBUMM, MMH 


CoAepaca- 
nm6 opra- 

HMKM B 6M' 
TVMe, % 


06iuee H3- 

BH6MCM M6 
Opr. H3 KM" 

pa. % 




H2O2 


11 


60 


A AO 4 

0,021 


0.0429 


A AOA1 

0,0202 


c 
9 


07 


579, *4v 


12 


fit 
60 


A aqo 


0,0078 


A A4 0 1 


10 


07 94 


m in 


13 


60 


A AilO 

0,042 


A AO 4 O 

0,0312 


A AOCA 

0,0004 


10 


oa «%n 


Qfl 11 


14 


60 


A AAQ 

0.OOB 


A A4AC 

0,0195 


A AO Ol 

0,02 60 




07 70 


Q 70 


IS 


£A 

60 


A ACQ 
0,058 


A AC A ft 
0,0540 


A aaaa 


on 


#9,9*1 


0*1 75 


. IB 


on 
90 


n aqo 


A AO«Q 


n noRi 


9 


J? ,0*7 


ftfi 60 

UViwV 


17 


90 


A ACQ 


A mac 
0,0 190 


ft ft/VAft 


19 


57 7A 
9 f , # O 


RQ 93 


IB 


aa 
90 


A AAQ 
0,008 


A f\tZAR 

0,0940 


A AOftO 

U,U2U2 


in 

IV 


10 nn 


Qfl Qfi 


19 


Art 

90 


A AilO 

0,042 


ft ftvlOG 


ft A10 1 


OS 


5.0 


RQ 7Q 


20 


90 


0 021 


0.0078 


0,0364 


20 


37.42 


93,83 


21 


80 


0.058 


0.0546 


0.0121 


S 


53.10 


86.67 


22 


80 


0,008 


0,0429 


0,0364 ! 


IS 


36.04 


96,38 


23 


80 


0,042 


0.0078 


0.0283 


10 


36.54 


87.16 


24 


80 


0,021 


0.0312 


0.0040 


25 


86.28 


83.10 


25 


80 


0.083 


0.0195 


0.0202 


20 


55.92 


87.67 
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